'Do as you would be done by': the ethics of using outdated equipment in medical charity
Editor-Charity in medicine offers treatment to sick people that would not normally be within their reach. Medical charities provide expertise and equipment to recipients in the developing world; however, the safety standards of the donor agency are often very different from those in the recipient country. We present an incident of an endotracheal tube (ET tube) patency failure that might have turned fatal had one not been vigilant, and this incident occurred during major cardiac surgery in the developing world as part of a charity programme in a teaching hospital.
A 63-yr-old male was accepted for aortic valve replacement and on the day of surgery, the patient was anaesthetized and intubated with an 8.5 mm ET tube. Mechanical ventilation was commenced with satisfactory E ′ CO 2 , oxygenation, and airway pressures. A transoesophageal echocardiography (TOE) probe was inserted into his oesophagus to assess the aortic valve replacement perioperatively. Soon after the TOE probe insertion, the anaesthetic machine recorded raised airway pressures that increased to 58 cm H 2 O. The tidal volume started decreasing and soon apnoea was recorded with no trace of E ′ CO 2 . All measures were taken to re-check the anaesthesia circuit for any obstructions or leaks from the patient end to the machine. The presence of the TOE was felt a hindrance to patient safety and removed without dislodging the ET tube. Instantly, there was sign of relief among the anaesthetists asthere was air transfer and reappearance of E ′ CO 2 . Soon the ventilation returned to safety limits, the surgery was finished uneventful and the patient made a smooth recovery.
In our case, being a charity mission, post-expiry-dated instruments were used, provided there was no danger to the patient. The portex ET tube used in our patient was manufactured in 1985. Older ET tubes may wane in their texture over a period of time becoming soft, but there is no way to discern this from simply inspecting the ET tube or the pack. In addition, this process may be accelerated in temperate countries where ambient temperatures can reach body temperature and beyond. Furthermore, this problem was compounded by the TOE probe pressing on the ET tube from behind. In our patient, when no obvious cause was found, we tried buying more time to rectify the situation by requesting that the surgeon go on cardiopulmonary bypass (CPB) in order to oxygenate the patient through the CPB pump. However, prudence and luck were on our side that we decided to pull out the TOE probe, solving the problem and re-establishing airway patency.
Old ET tubes should ideally be avoided. Newer ET tube packs do have expiry dates; however, the shelf life may be shortened at excessively high temperatures, and may pose danger to life. All equipment, charitable or not, should comply with appropriate patient safety checks and should be discarded if confirmed otherwise. The problem lies in deciding the level of safety checks in respect of donor or recipient organizations or in between. Wherever the line is drawn, one should bear in mind that charities are promoted to save and not pose a threat to life. Charitable organizations must comply with legal and ethical issues 1 and balance the risks of using suboptimal equipment against the benefits of saving lives, which might otherwise be lost.
Declaration of interest
None declared. Arterial blood gases from central venous lines: a sign for malformation
Editor-A 58-yr-old female patient presented for elective minimal-invasive aortic valve replacement for a symptomatic aortic valve stenosis. No other comorbidities were known. Standard anaesthesia care was provided, including a threelumen central venous catheter (CVC), inserted in the right internal jugular vein. Arterial blood gas analysis (BGA) under mechanical ventilation with 50% oxygen showed oxygen partial pressure (PO 2 ) of 17.5 kPa and an arterial carbon dioxide partial pressure (PCO 2 ) of 4.9 kPa. In contrast, BGA obtained from the distal line of the three-lumen CVC showed a PO 2 of 34 kPa and a PCO 2 of 3.8 kPa. Central venous pressure measurement revealed a venous pressure curve with a mean pressure of 14 mm Hg, and a BGA obtained from the proximal lumen of the CVC showed a PO 2 of 5.0 kPa.
Hence, we suspected an anatomic malformation with a left-to-right shunt, and therefore, immediate transoesophageal echocardiography (TOE) was performed. Surprisingly, injection of agitated saline solution as contrast dye to the distal lumen of the CVC showed bubbles in the left atrium (Fig. 1B) and ventricle only. In addition, the coronary sinus was enlarged (diameter 2.5 cm, Fig. 1A) , raising suspicion of a persistent left superior vena cava (PLSVC).
During surgery, the PLSVCwas confirmed (Fig. 1D) , leading to the coronary sinus, and a small right superior vena cava (RSVC) was identified, ending in the left atrium near the right pulmonary veins (Fig. 1E) . No shunting between the right and left atrium and no intrathoracic bridging vein was observed. Standard replacement of the aortic valve was performed. Furthermore, switching of the RSVC from the left atrium to the auricle of the right atrium was performed, using an autologous pericardium-patch. After operation, we injected contrast dye to the distal line of the CVC and TOE showed contrast only in the right atrium and ventricle, without any right-to-left shunt (Fig. 1C) . Further surgical and anaesthetic management was uneventful.
The PLSVC is a rare abnormality, affecting 0.3 -0.5% of individuals.
1 In 80-90% of cases, a PSLVC coexists with an RSVC, in 10-20% of cases with a PLSVC, an RSVC does not exist. 2 -4 Normally, the RSVC leads to the right atrium.
5
In 25-30% of patients with a PLSVC and an RSVC, a left innominate vein is present, which allows some cross flow between the two superior vena cava drainage territories.
6
So far, only few cases have been described, in which a double superior vena cava exists with the RSVC leading to the left atrium. In contrast to the presented case, in some patients, the malformation was diagnosed after neurological complications such as cerebral abscess and syncope. the right arm leads to the left atrium, a peripheral venous line in this area should be removed for the same reasons. This case report emphasizes the importance of a BGA after central venous catheterization.
